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DETAILED ACTION 
Specification 

1 . The abstract of the disclosure is objected to because it exceeds 1 50 words. 
Correction is required. See MPEP § 608.01(b). 

Claim Objections 

2. Claim 16 recites the limitation "said second waveguide" in lines 3-4 and "said 
second photodiode circuit" in line 5. There is insufficient antecedent basis for these 
limitations in the claim. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

4. Claims 23-25 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent 5,710,561 to Logan, Jr., {Logan,) 

As to Claim 23, Logan discloses a method for transmitting millimeter 
waves (CoL 1, II. 14-17) comprising the step of 

generating optical signals (Fig 3A, lasers 1 and 2 generate signals of 
frequency Vi and V2); 

characterized by the steps of generating modulating signals corresponding 
to useful information to be transmitted (Fig. 3A, RF Input corresponding to the 
baseband signal); and 

applying said modulating signals to said optical signals (CoL 5, II. 59-67.) 
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As to Claim 24, Logan discloses a method for receiving millimetric waves 
(Col. 1, II. 14-17) characterized by the steps of 

generating optical signals by means of a laser circuit (Fig 5A, lasers 1 and 
2 generate signals of frequency Vi and V2); 

receiving, by means of a photodiode circuit connected to said laser circuit 
millimetric waves having a modulating component (Fig. 5A, 46; Col. 8, II 25-41.) 

As to Claim 25, Logan further discloses a method for receiving millimetric 
waves characterized by the additional step of 

demodulating said modulating component by means of a demodulating 
circuit (Col. 8, II 25-41 , the baseband signal is extracted from the millimetric 
wave, hence it is demodulated.) 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the Invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject nnatter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1,2,6,7,11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 5,710,651 to Logan, Jr. (Logan,) in view of U.S. Patent 5,998,781 to 
Vawter et al. (Vawten) 

As to Claim 1, Logan discloses a device for transmitting millinnetre waves 
comprising (Col. 1, II. 14-7): 

a laser circuit able to generate optical signals (Fig. 3A, 30, Laser #1); 
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a photodiode circuit (Fig. 3A, 46, photodiode) connected to said laser 
circuit by nneans of a waveguide (Fig. 3A, connected to laser by fiber (12)) able to 
convert said optical signals into electromagnetic signals to be transmitted in the 
form of millimetre waves (the optical signals converted to an electrical millimeter- 
wave signal; Col. 5, II. 15-20); 

characterized by an amplifier circuit (Fig. 3A, 60, amplitude modulator) 
associated to said waveguide and able to apply modulation signals to said optical 
signals (Col. 5, 1. 67-Col. 6, 1. 1.) 

Logan does not expressly disclose that the device is integrated. Vawter 
discloses an Integrated device for generating a signal at a millimeter-wave 
frequency (Col. 1 , II. 12-7.) 

Logan and Vawter are from the same art with respect to millimeter wave 
generation. Therefore they are analogous art. 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to integrate the millimeter wave transmitter disclosed by 
Logan. The suggestion/motivation would have been to improve cost and 
performance. 

As to Claim 2, Logan further discloses that said amplifier circuit is able to 
modulate in amplitude said optical signals (Col. 5, II. 59-60.) The 
suggestion/motivation is the same as that used in the rejection for claim 1 . 

As to Claim 6, Logan discloses a device for receiving millimeter waves 
(Fig. 5A), characterized by: 
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a laser circuit able to generate optical signals (Fig. 5A, 30); 

a photodiode circuit (Fig. 5A, 46) connected to said laser circuit by means 
of a waveguide (Fig. 5A, 12, 12a), and comprising 

receiving elements able to receive millimetric waves (Fig. 5A, 16); 

circuit elements able to extract said millimetric wave (Fig. 5A, photodiode.) 

Logan does not expressly disclose that the device is integrated. Vawter 
discloses a system where lasers, photodiodes and wave-guides may be 
integrated. 

Logan and Vawter are from the same art with respect to millimeter wave 
generation. Therefore they are analogous art. 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to integrate the millimeter wave receiver disclosed by 
Logan. The suggestion/motivation would have been to improve cost and 
performance. 

As to Claim 7, Logan further discloses that said millimetric waves 
comprise a modulating component (the millimetric waves are modulated at a 
baseband frequency of fm, Col. 8, II. 25-6) and in that said circuit elements 
comprise demodulating elements able to extract said modulating component 
(photodiode has cut-off frequency is below the carrier frequency so the output 
contains only the baseband signal, Col. 8, II. 38-41.) The suggestion/motivation 
is the same as that used in the rejection for claim 6. 
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As to Claim 1 1 , Logan further discloses that said demodulating elements 
comprise circuit elements able to effect an optical beat (Fig. 5B, the optical 
signals have a frequency Vi and V2. The beat frequency (V2-V1 ) is the same as 
that of the received millimeter wave signal (fLo.) with the optical signals 
generated by said laser circuit and to generate electrical signals representative of 
said modulation component (Col. 8, II. 38-41.) The suggestion/motivation is the 
same as that used in the rejection for claim 6. 

7. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5.710,651 to Logan. Jr. and U.S. Patent 5,998.781 to Vawter et al. as applied to 
claim 11 above, and further in view of U.S. Patent 4.1 56,135 to Miller, Jr. etal., (Miller.) 

As to Claim 16, M/7/er discloses that when mixing two frequencies in a 
detector, it is desirable to bias or drive the detector to its non-linear region. 

Logan, Vawter, and Miller are from the same art with respect to 
communications. Therefore, they are analogous art. 

At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to bias and/or use an amplifier to drive a detector when 
mixing two frequencies in that detector. The suggestion/motivation would have 
been to achieve electronic heterodyning while overcoming the problems of noise 
and saturation (Col. 1 , II. 23-4.) 

8. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,710,651 to Logan, Jr., and U.S. Patent 5,998,781 to Vawter et al., as applied to 
claim 1 above, and further in view of U.S. Patent 5,287,212 to Cox et al.. (Cox.) 
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As to Claim 3, Cox discloses modulating elements (Fig. 3, 141, 142, 143) 
able to modulate said optical signals by means of a current proportional to said 
. modulation signals (CoL 3, II. 45-7.) 

Logan, Vawten and Cox are from the same art with respect to optical 
communications. Therefore they are analogous art. 

At the time of the invention it would have been obvious to operate an 
amplifier circuit, as disclosed by Logan and Vawter, in a manner where the 
optical signals are proportional to the modulation current (as taught by Cox.) The 
suggestion/motivation would have been to increase link transfer efficiency, noise 
figure, dynamic range, and signal to noise ratio (Cox, Col. 3, II. 55-7.) 

As to Claims 4 and 5, Logan further discloses that the modulating 
elements are digital or analog (Col. 7, II. 63-5.) The suggestion/motivation is the 
same as that used in the rejection for claim 3. 
9. Claims 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 5,710,651 to Logan, Jr., and U.S. Patent 5,998,781 to Vawter et al., as 
applied to claim 7 above, and further in view of U.S. Patent 4.759,081 to Witters. 
{Witters.) 

As to Claim 8, Logan discloses detecting elements able to detect said 
modulating component (Col. 8, II. 38-41.) 

Logan does not expressly disclose biasing element able to bias said 
photodlode circuit in conditions of nonlinearity. Witters discloses an optical 
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receiver with a bias circuit (Fig. 3.) Tlie circuit biases the photodiode into the 
non-linear operating region (Col. 1, II. 34-6.) 

Logan, Vawter, and Witters are from the same art with respect to 
communications. Therefore, they are analogous art. 

At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to bias a photodiode in the nonlinear region. The 
suggestion/motivation would have been to increase the sensitivity of the dynamic 
range (Col. 1,11. 15-19.) 

As to Claim 10. Witters further discloses that said biasing elements are 
able to bring to slight direct bias said photodiode circuit (Col. 1, 1. 40) by means 
of a voltage of 200 to 300mV. 

Witters discloses that it is desirable to fonA/ard bias the photodiode. Given 
this, it would have been obvious for a person of ordinary skill in the art to 
calculate the amount of voltage needed to achieve this result (MPEP 2144.05.) 
Furthennore, the suggestion/motivation is the same as that used in the rejection 
for claim 8. 

10. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 5,710,651 to Logan, Jr., U.S. Patent 5,998.781 to Vawter et al., and U.S. Patent 
4,759,081 to Witters as applied to claim 8 above, and further in view of U.S. Patent 
4,156,135 to Miller. Jr. et al., (Miller.) 

As to Claim 9, A/////er discloses that when mixing two frequencies in a 
detector, it is desirable to bias or drive the detector to its non-linear region. 
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Logan, Vawter, Witters, and Miller are from the same art with respect to 
communications. Therefore, they are analogous art. 

At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to bias and/or use an amplifier to drive a detector when 
mixing two frequencies in that detector. The suggestion/motivation would have 
been to achieve electronic heterodyning while overcoming the problems of noise 
and saturation (Col. 1 , II. 23-4.) 

1 1 . Clainfis 12, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,348,683 to Verghese et al. (Verghese) in view of U.S 
Patent 5,703,974 to Sasaki et al. {Sasaki.) 

As to Claim 12, Verghese discloses a device for the reception and 
transmission of millimetric waves (transceiver for transmitting and receiving high 
frequency radiation, Abstract) characterized by 

at least one laser circuit able to generate optical signals (Fig. 1 A, 16, 18); 
a first photodiode circuit (Fig. 1A, 12) connected to said at least one laser 
circuit by means of a first waveguide (Fig. 1 A, 22) and having transmission 
elements able to transmit optical signals in the form of millimetric waves (Col. 4, 
II. 9-10); and 

a second photodiode circuit (Fig. 1 A, 14) connected to said at least one 
laser circuit by means of a second waveguide (Fig. 1A, 18) and having receiving 
elements able to receive millimetric waves (Fig. 1 A, 18-20.) 
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V'erghese does not expressly disclose that the device is integrated. 
Sasa/c/ teaches that it is advantageous to integrate various optical components, 
such as lasers, amplifiers, and waveguides . 

Verghese and Sasaki are from the same art with respect to optical 
communication. Therefore, they are analogous art. 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to integrate a device as disclosed by Verghese. The 
suggestion/motivation would have been to reduce size and to allow connection of 
components in a low-loss manner without optical fibers (Col. 1, 11. 17-21.) 

As to Claim 17, Verghese further discloses that said first photodiode and 
said second photodiode are connected In parallel to antenna devices (Fig. 1 A, 
IB, 1^* photodiode is connected to waveguide 22 and antenna 28, 2"^ photodiode 
is connected to waveguide 24 and antenna 26.) The suggestion/motivation is the 
same as that use in the rejection for claim 12. 

As to Claim 18, Verghese further discloses that at least one laser circuit 
(Fig. 1A, lasers 16 and 18) comprises coupling elements able to couple said 
laser circuit to said first and to said second waveguide (Fig. 1 A, 20, the laser 
circuit is coupled to both waveguides (22, 24.)) The suggestion/motivation is the 
same as that use in the rejection for claim 12. 
12. Claims 13, 14, 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,348,683 to Verghese et al. and U.S Patent 5,703,974 to Sasaki et 
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al., as applied to claim 12 above, and further in view of U.S. Patent 5,710,651 to Logan, 
Jr. 

As to Claim 13, Logan discloses an amplifier circuit (Fig. 3A, 60) able to 
apply modulating signals to said optical signals (Col. 5. II. 59-57.) 

Verghese, Sasaki, and Logan are from the same art with respect to optical 
communications. Therefore, they are analogous art. 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to use an amplifier circuit disclosed by Logan, connected 
to the output of the laser circuit disclosed by Verghese. The 
suggestion/motivation would have been to overcome the bandwidth limitations of 
electronic mixers (Col. 1 , 1. 41 .) 

As to Claim 14, Logan further discloses that said amplifier circuit is able to 
modulate in amplitude said optical signals (an intensity amplitude modulator is 
used. Col. 5, 1. 59.) The suggestion/motivation is the same as that used in the 
rejection for claim 13. 

As to Claim 19, Verghese discloses a module for transmitting millmetric 
waves (Col. 2, 1. 16, Col. 6, 1. 21-22) comprising 

a device having at least one laser circuit able to generate optical signals 
(Fig. 1A, lasers 16 and 18); 

Logan discloses a device characterized by a modulating circuit able to 
generate modulating signals {Logan, Col. 5, II. 59-67); and in that said device 
comprises 
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a modulating element (Fig. 3A, 60) able to apply said modulation signals 
to said optical signals (Col. 5, II. 59-67.), 

Verghese does not expressly disclose a modulating circuit. Logan does, 
as discussed above. Verghese and Logan do not expressly disclose that the 
device is integrated. Sasaki suggests the desirability of integrating various 
optical devices. 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to use a modulator in a device disclosed by Verghese. It 
would have also been obvious to integrate the entire package. The 
suggestion/motivation is the same as that used in the rejections for claims 12 and 
13. 

As to Clainfi 20, Verghese further discloses that 

said optical signals comprise at least two optical modes (Col. 6, II. 14-6; 
850nm and a tunable source centered at 852nm); and in that 

said millimetric waves are generated by beat between said optical modes 
(Col. 5, II. 47-52.) The suggestion/motivation is the same as that used in the 
rejection for claim 1 9. 

As to Claim 21, Verghese, Sasaki, and Logan, disclose 

an integrated device (as taught by Sasaki) 

at least one laser circuit able to generate optical signal {Verghese, Fig. 1 A, 

lasers) 
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a photodiode circuit connected to said laser circuit and able to receive 
millimetric waves (Fig. 1A, 14) having a modulating component (Col. 5, II. 57-62) 

a demodulation circuit connected to said photodiode circuit and able to 
reveal said modulating component (Fig. 1 A, 40, 42, 44). The 
suggestion/motivation is the same as that used in the rejection for claim 19. 

As to Claim 22, Verghese and Logan disclose a module for the 
transmission and reception of millimetric wave characterized by 

a modulation circuit able to generate modulating signals {Logan, Fig. 3A, 
RF input); 

a device having at least one laser circuit able to generate optical signals 
(Fig. 3A, lasers 1 and 2); 

a modulating element able to apply said modulating signals to said optical 
signals (Fig. 3A, 60); 

a photodiode circuit connected to said least one laser circuit and able to 
receive millimetric waves having a modulating component (Fig. 5A, 46); and by 

a demodulating circuit connected to said photodiode circuit and able to 
reveal said modulating component (Col. 8, II. 38-41 .) 

Verghese does not expressly disclose a modulating circuit. Logan does, 
as discussed above. Verghese and Logan do not expressly disclose that the 
device is integrated. Sasaki suggests the desirability of integrating various 
optical devices. 
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At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to use a modulator in a device disclosed by Verghese. It 
would have also been obvious to integrate the entire package. The 
suggestion/motivation is the same as that used in the rejections for claims 12 and 
13. 

13. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6.348.683 to Verghese et al. and U.S Patent 5,703,974 to Sasaki et al., as 
applied to claim 12 above, and further in view of U.S. Patent 4,156,135 to Miller, Jr. et 
al. {Miller) 

As to Claim 15, A/f///er discloses that when mixing two frequencies in a 
detector, it is desirable to bias or drive the detector to its non-linear region. 

Verghese, Sasaki, and Miller are from the same art with respect to optical 
communications. Therefore, they are analogous art. 

At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to bias a detector in a nonlinear fashion for use in a device 
disclosed by Verghese. The suggestion/motivation would have been to achieve 
electronic heterodyning while overcoming the problems of noise and saturation 
(Col. 1,11.23-4.) 

14. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,348,683 to Verghese et al., U.S Patent 5,703,974 to Sasaki et al., and U.S. 
Patent 5,710,651 to Logan, Jr. et aL, as applied to claims 19, 21, and 22 above, and 
further in view of U.S. Patent 5,687,261 to Logan, {Logan IL) 
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As to Claim 26, Verghese, Sasaki, and M//er disclose a module for 
transmitting and receiving millimetric waves as discussed above. Logan II 
discloses that it is advantageous to use millimeter-wave frequencies in a wireless 
local area network (Col. 10, II. 17-21 .) Logan II further states that a stable 
heterodyne laser generator allows practical use of photonic up-conversion and 
down-conversion for millimeter wave signals (Col. 10, II. 26-8.) 

All references are from the same art with respect to communications. 
Therefore, they are analogous art. 

At the time of the invention it would have been obvious for a person of 
ordinary skill in the art to use a millimeter-wave transmitter/receiver in a local 
area network. The suggestion motivation would have been to take advantage of 
the small antenna size and atmospheric absorption associated with millimeter- 
wave transmission (Col. 10, II. 20-5.) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel G. Dobson whose telephone number is (571) 
272-9781. The examiner can normally be reached on Mon. - Fri. 7:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Derrick Ferris can be reached on (571) 272-3123. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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